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(57) ABSTRACT 

A lid for a food storage container includes a lid body With 
a vacuum sense opening and a vent opening extending 
through the lid body, a releasable cover disposed over the 
vent opening, and a pressure-indicating protrusion. The 
cover impedes air ?oW into the container through the vent 
opening until the cover is released. The pressure-indicating 
protrusion, Which has a cavity in it, is in hydraulic commu 
nication With the container through the vacuum sense open 
ing. The pressure-indicating protrusion contracts toWard the 
vacuum sense opening in response to negative container 
pressure . 



Patent Application Publication Mar. 24, 2005 Sheet 1 0f 15 US 2005/0061812 A1 

Q 
N 

u: 
m 

E a 
, 

\ m m co 
= m 
2:: 2 -~ 

1.0 

u: 
___-N 

-.: 
cu 

____m 

' .4 

m ____N 
_ " 

. /—-_-N 

2 \ 

2N, \ 

\ 

cn / a 
i m 

N 
m . 

é ' CD 
’ ‘ u. 

‘NV-4 

If 3 \\\\\ 



Patent Application Publication Mar. 24, 2005 Sheet 2 0f 15 US 2005/0061812 A1 

3 
2 

mm m an Q ._~ 

“I: 
/ F m 

2 2. EN 



Patent Application Publication Mar. 24, 2005 Sheet 3 0f 15 US 2005/0061812 A1 

3: 

mm 
mm i 

E 

///,///////Z N; N 



Patent Application Publication Mar. 24, 2005 Sheet 4 0f 15 US 2005/0061812 A1 

33 _ 

23H 2 13 g 33 

1B _ I‘ 8 2L 7 

. IF ~ 

32 } ‘ ~ 35 

n 
S . 

20 ‘ . > i 25 1g 

39 ‘ ‘ 

29 28 L 3 Zn _ I 25 

2817372535 523 5 27 
d - as 21 11. 

1~ ' 1s 

22 



1812 A1 15 US 2005/006 A l' ation Publication Mar. 24, 2005 Sheet 5 of Patent pp 1c 

w 
P532; ‘ 

I,“ 

21 ‘29 3B1. 2B3 

Figi5 



Patent Application Publication Mar. 24, 2005 Sheet 6 0f 15 US 2005/0061812 A1 



Patent Application Publication Mar. 24, 2005 Sheet 7 0f 15 US 2005/0061812 A1 

‘5% 3.; 
UD 

:2’ 223 w ) 
‘ N 

S’. 
m ____/ 

1% a ‘ .. 
- :\ 

g . 

. L2 . 

g :1 

_ N 

i1‘ /-3 '- / 
a; . §-°_- - 
,. . 

R h 
s- =5~ 
\. L: 
\ \ 
\ 
k b. 



Patent Application Publication Mar. 24, 2005 Sheet 8 0f 15 US 2005/0061812 A1 

117 115 



Patent Application Publication Mar. 24, 2005 Sheet 9 0f 15 US 2005/0061812 A1 



Patent Application Publication Mar. 24, 2005 Sheet 10 0f 15 US 2005/0061812 A1 

“7 115 

Fig-.10 





Patent Application Publication Mar. 24, 2005 Sheet 12 0f 15 US 2005/0061812 A1 

Fig.l5 



Patent Application Publication Mar. 24, 2005 Sheet 13 0f 15 US 2005/0061812 Al 

‘was 3”’ 315332381385 313 311 303 
39a \ ‘31.5 31.1331525 ‘ Kain? 330 3“ m 

i m ‘ " ~ ' 31,1. 

‘- 311. 
335 

310 

Q00 ' ' 384. ' _ 322 

\ 1 \ ‘ _ -\ I " I - ' 

, 321 I 329 / 31a 2 323' 391 sou 306 3°” 
31 33a asz 335 318, 33l 32: 





Patent Application Publication Mar. 24, 2005 Sheet 15 0f 15 US 2005/0061812 A1 



US 2005/0061812 A1 

FOOD STORAGE CONTAINERS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of PCT 
application PCT/DE03/03430, ?led on Oct. 16, 2003, and of 
US. patent application Ser. No. 10/457,285, ?led on Jun. 9, 
2003, and entitled “Food Storage Containers”, Which is a 
continuation-in-part of PCT applications PCT/EP01/13148, 
?led on Nov. 14, 2001, PCT/EP01/13233, ?led on Nov. 15, 
2001, and PCT/EP02/14693, ?led on Dec. 21, 2002, and 
Which claims priority under 35 U.S.C. § 119(a) from Ger 
man patent applications DE 100 60 999.6 and DE 100 60 
995.3, both ?led on Dec. 8, 2000, and from German patent 
application DE 102 30 748, ?led on Jul. 9, 2002. The entire 
contents of all of the above cross-referenced applications are 
herein incorporated by reference. 

TECHNICAL FIELD 

[0002] This invention relates to sealable food storage 
containers. 

BACKGROUND 

[0003] Food storage can be improved by keeping food in 
a container under vacuum. Keeping the food in a container 
under vacuum helps to protect the food from certain micro 
organisms and pests, as Well as mold and fungus groWth. 
Furthermore, it helps prevent the food from oxidizing, 
thereby maintaining the moisture level and aroma of the 
food. HoWever, With systems of this type it is often dif?cult 
to open the storage container because the vacuum inside the 
container draWs on the container lid. In addition, it is often 
not possible for the user to recogniZe Whether the desired 
vacuum is still present in the storage container. Furthermore, 
it can be dif?cult to maintain an adequate vacuum in the 
storage container, particularly over a prolonged period of 
time. 

[0004] Food storage container lids With venting or aerating 
valves for pressure equalization during heating in a micro 
Wave oven are knoWn. For eXample, EP 0 633 196 A2 
describes a mechanism of this type. The venting or aerating 
valves can be used to prevent the build-up of overpressure 
in the interior of a food storage container When it is heated. 
Such a build-up of overpressure typically occurs When there 
are aqueous liquids in the interior of the container, and the 
liquids evaporate during heating, thereby building up an 
overpressure in the container interior. The result can be that 
sauces or other food Within the container can spurt out 
suddenly When the container lid is opened. EP 0 633 196 A2 
proposes a venting valve in the lid of the food storage 
container. The venting valve is to be opened before the 
container is placed in a microWave oven. The Water vapor 
Which develops during heating can then escape unhindered 
through the valve, Without a corresponding build-up of 
vapor pressure in the interior of the sealed container. It is not 
intended to achieve thereby the improved storage of food 
under vacuum, or the indication of the pressure level in the 
food storage container. 

[0005] In EP 0 820 939 A1, the object is to provide a food 
storage container With venting capability, so that food stored 
inside the container can be safely heated in a microWave 
oven With the container lid closed. Unlike EP 0 633 196 A2, 
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a valve mechanism is described Which can be opened by Way 
of a joint like a rocker. Hence all that is required is to press 
in the rocker lever for the valve to open With ease. Here, too, 
there is no intention to use the valve mechanism to improve 
the storage of food under vacuum or to indicate the pressure 
level in the food storage container. 

[0006] EP 0 644 128 A1 describes a food storage container 
having a container lid With a recess in Which several vent 
openings are formed. The vent openings are closed by a seal 
When a vacuum eXists in the holding space. The seal has 
pin-shaped anchor bars Which project upWardly a small 
amount out of the recess and groW thicker at their ends. 
These anchor bars serve to lift the seal off the vent openings 
When air is to enter the holding space of the storage 
container from outside. Relatively high manual forces need 
to be applied to open this valve. 

[0007] EP 0 644 128 A1 also describes a system for 
evacuating a container closable by a cover. EP 0 644 128 A1 
describes a container With a cover that can be used to close 
the container and that includes a non-return valve located at 
the bottom of a depression. The annular periphery of the 
depression forms a sealing surface adapted to sealingly 
engage With a manually operable vacuum pump. 

[0008] In accordance With FIG. 5 of EP 0 644 128 A1, if 
air is evacuated from the container space via the vacuum 
pump, then the non-return valve opens, and air ?oWs from 
the container space through the valve into the vacuum pump. 
During the next idle stroke, after a non-return valve in the 
vacuum pump is closed, the air is transported outWard to the 
atmosphere. The non-return valve in the cover closes as soon 
as the pressure in the container space is less than either the 
pressure in the vacuum pump or the atmospheric pressure. 
HoWever, the non-return valve in the cover is also closed in 
the presence of atmospheric pressure in the container space 
as Well as in the environment. The non-return valve opens as 
soon as the pressure in the vacuum pump is less than the 
pressure in the container space. 

[0009] The non-return valve in the cover is formed by a 
diaphragm that is elastically pre-stressed in its initial posi 
tion so that the diaphragm blocks the How path When the 
diaphragm is in the rest state. If there is a sufficient vacuum 
in the container space, Which is evidenced by the pump 
becoming increasingly dif?cult to operate, then an operator 
can separate the suction connection of the vacuum pump 
from the suction connection in the cover. This is possible 
because after every stroke of the vacuum pump, the non 
return valve closes again so that no appreciable suction 
action results at the coupling connection. 

[0010] In this manner, food that is located in the container 
space may be preserved longer than Would be the case under 
atmospheric pressure. In the evacuated state, the cover can 
no longer be separated from the container because the force 
on the sealing surface betWeen the cover and container is too 
great, due to the eXisting pressure difference. As a result, in 
order to subsequently open the container to remove the food, 
the vacuum in the container space must ?rst be removed. 
This is achieved by manually pulling on a pin formed on the 
sealing sleeve until the sealing surface of the valve lifts aWay 
from the valve seat. Accompanied by hissing noises, atmo 
spheric air is noW able to How into the container space until 
the pressure in the atmosphere and the pressure container 
space are equaliZed. After the pressure has been equaliZed, 
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the cover can be easily removed from the container, and food 
can be removed from the container. 

[0011] The arrangement described in EP 0 644 128 A1 can 
result in different vacuum pressures being produced in the 
container space via the manually operated vacuum pump, 
depending on the force exerted by an operator, and on the 
number of strokes that are completed at the vacuum pump. 
If in this process the vacuum becomes too strong in the 
container space, then bacteria that can attack the food can 
form in the container space. In fact, practice has shoWn that 
optimal storage life values may only be achieved Within a 
certain pressure range in the container space. The arrange 
ment described in EP 0 644 128 A1 can also result in other 
media (eg Water) being transported by the vacuum pump, 
Which can contaminate the food. 

[0012] WO 88/005 60 describes an opening mechanism for 
a plastic beverage can, and alloWs for a kind of visual check 
of pressure level. The beverage can has a plastic lid (the lids 
involved tend to be plastic, since one object is to avoid using 
metal lids) Which bulges outWard When the pressure inside 
the container is above atmospheric pressure. Such an 
arrangement does not alloW for any quantitative conclusions 
about the magnitude of the pressure above atmospheric 
inside the container. Pressure equalization can occur by 
opening a venting valve, making it easier to subsequently 
remove the entire lid. The equaliZation of overpressure in the 
container interior (as a result of carbonated beverages, for 
example) plays a role in this case. This opening mechanism 
does not, hoWever, alloW for re-closure and the correspond 
ing build-up of pressure. 

[0013] CH 304 374 discloses a closure lid for an alumi 
num steriliZing container. The lid has an essentially circular 
ring-shaped con?guration, and is mounted on a cylindrical 
aluminum container. A rubber seal is placed betWeen the 
edge of the lid and the upper brim of the container. In the 
middle of the container lid there is an additional opening 
Which is covered by a rubber cap. The rubber cap provides 
a visual check, indicating Whether there is a vacuum inside 
the container. As long as the pressure inside the container is 
adequately beloW atmospheric pressure, the rubber cap 
bulges inWard a corresponding amount. This bulge dimin 
ishes continually as the vacuum decreases. Hence it is 
difficult for the observer to decide Whether the pressure level 
inside the container is adequate for ensuring the freshness of 
the food inside the container. 

[0014] DE 100 60 999 C1 describes a food storage con 
tainer including a container lid With an opening mechanism 
for ventilating the evacuated container before it is opened. 
According to one embodiment, a sealing tongue is raised up 
from a vent via a driver. The sealing membrane and a 
pressure indicator are fastened directly on the container lid. 
The opening tab is connected non-releasably to the container 
lid via a ?lm hinge. This mechanism provides an improved 
possibility for storing food under vacuum. The opening of 
the lid is facilitated by prior ventilation and the pressure 
indicator indicates the state of pressure in the container 
interior. HoWever, disadvantages of this mechanism include 
the costly installation of the sealing components directly on 
the container lid, and the complicated driver mechanism of 
the one-Way valve, Which is susceptible to defects. Further 
more, the possibility of exchanging the valve mechanism is 
limited. 
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[0015] Finally, U.S. Pat. No. 5,195,427 describes another 
container evacuation system. US. Pat. No. 5,195,427 
describes a vacuum container for storing food that is seal 
able in an airtight manner by a cover. A valve formed in a 
flow channel and functioning as a non-return valve is also 
located in the cover, as already described. The difference 
With respect to the previously described related art is essen 
tially only that an electric vacuum pump held in the hand of 
an operator is used in the system, instead of a manually 
operated vacuum pump. To evacuate the container space, the 
pump is positioned or coupled in a sealing manner at the 
suction opening of the cover. The container evacuation 
system described in US. Pat. No. 5,195,427 can result in, as 
described above, an undesirably high vacuum being created 
in the container space. In some cases, an undesirably high 
vacuum can adversely affect the storage life of food in the 
container. The vacuum pump described in US. Pat. No. 
5,195,427 can also transport liquid food, for example, When 
the suction connection is submerged in Water, cream, etc., 
and is then activated. 

SUMMARY 

[0016] In one aspect, the invention features a lid for a food 
storage container. The lid includes a lid body With a vacuum 
sense opening and a vent opening extending through it. The 
lid also includes a releasable cover that is disposed over the 
vent opening. The releasable cover impedes air flow into the 
container through the vent opening until the cover is 
released. The lid further includes a pressure-indicating pro 
trusion that is in hydraulic communication With the con 
tainer through the vacuum sense opening. The pressure 
indicating protrusion has a cavity in it. In response to 
negative container pressure, the pressure-indicating protru 
sion contracts toWard the vacuum sense opening. 

[0017] In another aspect, the invention features a lid for a 
food storage container. The lid has a lid body With a vent 
opening in it, and a releasable cover disposed over the vent 
opening. The releasable cover impedes air flow into the 
container through the vent opening until the cover is 
released. The releasable cover has an evacuation opening. 
The lid also includes a membrane that covers the vent 
opening until the cover is released. The lid further has a 
driving element that is connected to the membrane at one 
end and disposed Within the evacuation opening at another 
end. 

[0018] Embodiments can include one or more of the 
folloWing features and/or advantages. 

[0019] The pressure-indicating protrusion can be a dome 
(it can be dome-shaped). The pressure-indicating protrusion 
can include a belloWs that is sealed at one end by a 
pressure-indicating plug. The pressure-indicating protrusion 
can include a membrane. The membrane can be formed of 
a plastic resin (e.g., an elastomeric plastic). The plastic resin 
can be selected to maintain dimensional stability of the 
membrane over a temperature range betWeen about —40° C. 
and about 100° C. An advantage to this embodiment is that 
it can alloW the storage container and its contents to be 
stored in a freeZer and later to be defrosted in a microWave 
oven. The membrane can collapse and/or fold toWard the 
vacuum sense opening in response to negative container 
pressure. The membrane can be pleated. The pressure 
indicating protrusion can further include a pressure-indicat 
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ing plug at one end of the membrane. The pressure-indicat 
ing plug can be of a different color from the cover. 

[0020] The lid can further include a resilient layer that is 
in contact With the membrane. The resilient layer can 
include a spring sheet and/or an elastomeric polymer. The 
resilient layer can be formed, for example, by selecting a 
suitable resilient plastic material for the membrane of the 
pressure-indicating protrusion or by inserting a spring metal 
in the membrane of the pressure-indicating protrusion. An 
advantage of using a resilient material or a spring metal in 
the membrane of the pressure-indicating protrusion is that 
When the interior of the storage container is at ambient 
pressure, the membrane can project distinctly outWard. 

[0021] The membrane can be a sealing tab. The membrane 
can act as a one-Way valve. The membrane can be con 

structed as a rectangular plastic strip, for eXample, With one 
narroW side connected to the container lid body or an 
elastomeric plastic layer attached thereto. This fastening 
edge can act as an elastic joint. During the evacuation 
operation the membrane can be sWiveled upWard from the 
vent opening by the suction effect of the suction device, i.e., 
the membrane can be lifted clear of the vent opening, 
enabling air present in the storage container to be draWn off 
by the suction device. Once the storage container is evacu 
ated, sealing can take place automatically by the membrane 
being draWn against the vent opening in the lid body. 

[0022] The visual impact of the pressure indicating pro 
trusion, Which can be made of an elastomeric plastic mate 
rial, can be increased by, for eXample, designing the pressure 
indicating protrusion (e.g., the membrane of the pressure 
indicating protrusion) in an easily visible color (e.g., that is 
different in color from the cover and/or from the container). 
Such an embodiment can alloW for particularly easy vieWing 
of the pressure indicating protrusion, as Well as a clear 
indication of the pressure in the food storage container. 

[0023] The pressure-indicating protrusion can enable even 
users With poor vision to determine the condition of pressure 
inside a storage container through tactile means (e.g., by 
determining the degree to Which the pressure indicating 
protrusion projects beyond, or disappears Within, the outer 
contour of the cover). 

[0024] The pressure-indicating protrusion can include a 
spring. The stiffness of the spring can be set or selected 
retrospectively to the desired response pressure (i.e. to the 
value of the container pressure at Which the pressure 
indicating protrusion is triggered). The pressure-indicating 
protrusion can include a resilient material. An advantage to 
such a pressure-indicating protrusion is that it can have a loW 
number of required components and it can be simply 
installed. 

[0025] The pressure-indicating protrusion can be capable 
of indicating tWo discrete states: (1) the interior of the 
storage container being at a pressure that is suf?ciently 
beloW atmospheric pressure, and (2) the interior of the 
storage container being at a pressure that is insuf?ciently 
beloW atmospheric pressure. An advantage of this embodi 
ment is that the pressure-indicating protrusion can adopt an 
unmistakable signal position. In other Words, if a pre-de?ned 
pressure beloW atmospheric pressure is attained inside the 
container, then the membrane can “snap” inWard. In some 
embodiments (e.g., in certain embodiments in Which the 
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membrane includes a spring), the membrane can be guar 
anteed to snap back into its initial position When a minimum 
pressure beloW atmospheric is exceeded inside the storage 
container. In such embodiments, the pressure-indicating 
protrusion can have only tWo unmistakable positions: suf 
?cient pressure beloW atmospheric inside the storage con 
tainer (the pressure-indicating protrusion is snapped 
inWard), and insuf?cient pressure beloW atmospheric or 
ambient pressure (the pressure-indicating protrusion is in its 
initial position). 
[0026] The pressure-indicating protrusion can have an 
essentially cup-shaped con?guration With a planar top 
adjoined by a conically Widening annular Wall. Such an 
embodiment of the pressure-indicating protrusion can alloW 
for a clear indication of good or poor vacuum in the 
container interior. It can avoid a gradual shifting motion by 
the pressure-indicating protrusion. The annular Wall can be 
slightly outWardly domed, Which can alloW the pressure 
indicating protrusion to be folded together With particularly 
little friction. There can be no notable rubbing of the side 
Wall When the pressure-indicating protrusion is rolled 
together. 
[0027] The lid body can further include a pressure indi 
cator (e.g., a pressure-indicating protrusion). The lid body 
can be of a plastic resin (e.g., polypropylene, polyamide, 
and/or other temperature- and aging-resistant plastic mate 
rials) that is selected to maintain dimensional stability of the 
membrane over a temperature range of betWeen —40° C. and 
100° C. In such embodiments, it can be possible for the 
storage container and its contents to be stored in a deep 
freeZer and then to be defrosted in a microWave oven. The 
vent opening can be opened by Way of the cover for heating 
in a microWave oven. Possible materials are polypropylene 
and polyamide as Well as any other temperature- and aging 
resistant plastic material. 

[0028] The lid can have the advantage of being easy and 
economical to manufacture. The lid can be opened relatively 
easily. For eXample, in embodiments in Which the lid 
includes a driving element, the membrane, Which simply 
rests on the vent opening, can be lifted off the vent opening 
by pulling open the cover by Way of the driving element. 
This operation can be comfortably performed Without any 
particular effort because of the leverage betWeen the cover, 
the driving element and the sealing tab. This can result in 
pressure equalization betWeen the interior of the container 
and the surroundings. The container lid is no longer draWn 
by the vacuum in the interior of the storage container and 
can be lifted off it With ease. It is also possible for the 
opening assembly to be positioned in the upper area of the 
outer Wall of the container, above its maXimum ?lling level, 
such that no food is sucked into the vacuum pump When air 
is evacuated from the storage container. 

[0029] The cover can also have an indicator opening. 
Under certain pressure conditions, the membrane can eXtend 
through the indicator opening. Under certain pressure con 
ditions, the pressure-indicating plug can eXtend through the 
indicator opening. A bene?t to this embodiment is that the 
pressure indicating protrusion can penetrate the indicator 
opening as soon as the vacuum in the container interior is 
inadequate (Without penetrating the indicator opening When 
there is suf?cient vacuum in the container interior). 

[0030] The cover can be produced by an injection molding 
process. The cover can have a surface that eXtends about the 
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evacuation opening and that is adapted to receive a sealing 
lip of a vacuum pump. The cover can be pivotably connected 
to the lid body by a hinge. The hinge can be formed 
integrally on, for example, the lid body. The cover can be 
integrally connected to the lid body by the hinge. The hinge 
can be of a material With inherent spring characteristics, 
Which can enable the hinge simply to be snapped into a 
hinge holder ?tted, for example, to the lid body. The 
container lid body and the cover can be manufactured as a 
joint injection molding. For the membrane and the pressure 
indicator, it is possible to use an elastomeric plastic or rubber 
material, Which can then be inserted With a sealing effect in 
the component made up of the container lid body and the 
cover. 

[0031] The lid can be universally used With different food 
storage containers. If the vent assembly is positioned on the 
container, then the outer surface of the cover adjacent the 
evacuating opening preferably faces at an angle in an 
upWard direction in order to be better able to mount a 
vacuum pump on the container Wall. This can also facilitate 
the handling of the vent assembly. 

[0032] The cover can be pressed into a recess of the lid 
body and can be locked in the recess for the storage state of 
the storage container. It can thus be easily possible for 
several storage containers With their storage lids to be 
stacked on top of each other Without the cover projecting in 
obstructing manner from the upper side of the container lid 
body. The lid can include a recessed grip such that it can be 
possible, even if the cover is clipped in place Within a recess 
of the container lid body, for a user to grip in the gap With 
one ?nger in order to lift the cover. The grip surface can be 
oriented at an upWard angle, aWay from the container lid 
body. 
[0033] The lid can include a one-Way valve. The one-Way 
valve can include a movable sealing tab. The pressure 
indicating protrusion can be integrally connected With the 
one-Way valve (e.g., the pressure-indicating protrusion can 
be integrally connected With the movable sealing tab). In 
such cases, the integral one-piece construction including the 
pressure-indicating protrusion and the one-Way valve can 
include a relatively stiff material and/or a material possess 
ing sealing properties. An advantage of this embodiment is 
that it can be economical to manufacture (e.g., as an injec 
tion molding). Furthermore, it can be easily mounted on the 
storage container. 

[0034] One or more of the components of the valve device 
can be provided separately from the food storage container, 
and/or can be removably fastened to the food storage 
container. Advantages of such an embodiment can include 
simple installation during production and/or the repair or 
exchange of defective components. Furthermore, the com 
ponents may not need to be assembled in the same place 
Where they are manufactured. 

[0035] The driving element can have a rim. This can alloW 
for a simple connection of the driving element to the cover 
Without the parts being joined together by Way of threaded 
connections or any other special connecting elements. If the 
driving element is elastically made of plastic, the rim can be 
elastically squeeZed together and pushed through the evacu 
ation opening in the cover so that subsequently the rim 
covers the evacuation opening and can no longer slip 
through the evacuation opening. 
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[0036] The driving element can be integrally connected to 
the membrane. The driving element can be constructed, for 
example, as a spigot standing essentially perpendicular on 
the membrane, With a circumferential edge positioned in its 
upper area. In this arrangement the driving element can be 
made of an elastic material. 

[0037] While certain advantages have been described, 
implementations of the invention can have other advantages. 
For example, the pressure indicator and/or the opening and 
closing mechanism of the storage container can be easy and 
inexpensive to manufacture. The storage container can be 
opened Without any major effort. In some cases, only the 
smallest possible forces are needed to cause the membrane 
to lift off of the vent opening and to reduce the vacuum 
inside the storage container. Uncontrolled spraying of food 
out of a vent opening due to overpressure can be minimiZed. 
As a result, the likelihood of a user being soiled and/or 
scalded When using the container can be reduced. 

[0038] The cover can perform several functions, and 
thereby save space and cost. In other Words, the cover can 
act as a coupling element for receiving and forming a tight 
connection With a vacuum pump, as an actuating and open 
ing element for the one-Way valve formed together With the 
membrane and the vent opening, and/or as an impact guard 
for the container lid. 

[0039] The pressure-indicating protrusion (e. g., dome) can 
alloW a user to immediately see When there is a suf?cient 
vacuum inside a storage container. The pressure-indicating 
protrusion can provide a visual and/or tactile signal of the 
pressure condition inside a storage container. The membrane 
of the pressure-indicating protrusion can include, for 
example, an elastomeric plastic material Which can be of an 
easily visible color. The pressure-indicating protrusion can 
enable a user With poor vision to determine the condition of 
pressure inside the storage container by means of touch. A 
lid With a pressure-indicating protrusion can serve as a 
multi-function component. 

[0040] The valve device can have the advantage of being 
simple to ?t and having feW components. The valve device 
can be exchanged or ?xed (e.g., if a leakage or the like 
suddenly occurs). The valve device can be multifunctional, 
simultaneously providing a connection for a vacuum pump, 
pressure indication, and ventilation. 

[0041] The details of one or more embodiments of the 
invention are set forth in the accompanying draWings and 
the description beloW. Other features and advantages of the 
invention Will be apparent from the description and draW 
ings, and from the claims. 

DESCRIPTION OF DRAWINGS 

[0042] FIG. 1 is a schematic cross-sectional vieW of a ?rst 
valve device for a food storage container When there is an 
insufficient vacuum inside of the container. 

[0043] FIG. 2 is a schematic cross-sectional vieW of the 
valve device of FIG. 1, When there is a suf?cient vacuum 
inside of the container. 

[0044] FIG. 3 is a schematic cross-sectional vieW of the 
valve device of FIG. 1, When the inside of the storage 
container is at atmospheric pressure. 


















